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. SUMMARY

OnMay 6, 1986 the Nationd Inditutefor Oooupationdl Sefety and Hedlth (NIOSH) was repuested to evduatefivewarkersa
the Bar Rubber Corparationin Sandusky, Ohio, who hed devd gped methemogidinemial(in exocessamountis mehamogaain
redicsstheavalabdle axygentothetissues) on Al 23, 1986, while menufediring automative rubdber bumper drips: Therequet
wasprompted by theamployess reparted symptoms of yellowing of thehends cyanodisof thelipsand rellbeds heededhe,
dzziness neuses, chest pain, confusion and difficuity in concentration. Onedf thesewarkersrepartedly pessad out and affered a
szrea thepat Fdlowing theinddatt, Bar Rubber vauntaily disoontinued the effected plant operationsuntil thecause o the
illnesses could befound and remedied

OnMay 7-8, 1986, NIOSH invedigatars conducted aniinitid survey at theplant. Theaffedted worke'sjdosinvalved menudly
pladng edhesive coeted metd partsinio therubber maldswithout usngdoves Buk samplesof theseachesviesweareandlyzed by
NIOSH for aganics Dinitrabazang, adhamicd knoan to beapatat methamogidain fomer and known to impart aydlonish
dsodarationwith skin contadt, wesidentified bath quelitatively and quentitatively by two dnemicd arelyticdl methods[ges
dromatogrgohy and messpecdromery (GC/MS) and infrared oectrosoopy (IR)] inonebulk lat of theachesive (Thixon 511-T)
a aconcantration of aneparcant by waght.

OnMay 19, 1986, the compeary redarted the deam pressmalding gperations usng aredlacameant achesve (Thixon 521).
NIOSH condudted afallow-up Srvey onthisdateto monitor thewarkasfar Sgnsof cyanoss(ablush dsodorationdueto
odfident axyganetion of theblood)) or ather partinant adverse hedith effects and to adllet pre- and pog-ahift venousblood samples
toddeminemehamogidainlevds Nine"exposad’ employessand sx "oonirds' (uneposad Barr parsonnd) pattidpeted inthe
NIOSH medicd evdugtion. Themeathemogioin concantrationsfound inbath the pre- and pogt-ahift lood samples of exposed
employessand contrdswearewithin nonmd limits (oneparoant or less) with arange df 0.1-1.0 paroant and ameen of 0.28 paroat
and 0.35 paoat, pre- and pod- shift, regpedtivdy. Noneof theworkerscomplained of any symptomsduing or & theend of the
work dhift and physicd examingtionreveded noSgnsdf oyanoss

Onthebedsaf thedatadatained during thisinvestigation, we dgamined thet ahedth hezard exiged & the Barr Rubober Corporation due
to damd expoareto an achesve (Thixon 511-T) thet contained L4-dinitrabenzene. Thedfedied workers symptoms induding
mehamogidainemiaand cyanoss weredneradgidic of expoaureto dintrabazang, and dhamicd andyssdf theadhesve documantad its

dnitrabezene contant asbang aneparcant by waght. Subseuant labaratary andyssof theredlacamant achesve hesdhoan only trace
and nondeiedtable quentities of dintroberzeneand idogical monitaring for methemogiaain levesin exposed warkersrevedled nomrdl
concanraions: Messuresto prevant fuiureinadents such asthisane and to improveworking conditions é Barr Rubber are
recommeandedin Sadtion VII of thisrepart.

KEYWORDS S C 3060 (Falricated Rubber Produats), 3714 (Matar Vehide Bumpars): adhesves barzane darivatives rubboer
waorkas mehamogidain, methemogldiinemia, cyancss dintrobarzene


adz1
On the basis of the data obtained during this investigation, we determined that a health hazard existed at the Barr Rubber Corporation due
to dermal exposure to an adhesive (Thixon 511-T) that contained 1,4-dinitrobenzene. The affected workers' symptoms, including
methemoglobinemia and cyanosis, were characteristic of exposure to dinitrobenzene, and chemical analysis of the adhesive documented its
dinitrobenzene content as being one percent by weight. Subsequent laboratory analysis of the replacement adhesive has shown only trace
and nondetectable quantities of dinitrobenzene and biological monitoring for methemoglobin levels in exposed workers revealed normal
concentrations. Measures to prevent future incidents such as this one and to improve working conditions at Barr Rubber are
recommended in Section VII of this report.

http://www.cdc.gov/niosh/hhe

INTRODUCTION AND BACKGROUND

On April 23,1986, five seam press rubber malding woarkas of the Barr Rubber Corporation becameill whileat work and were
gt totheamergancy room of the Firdands Community Hosaital in Sandusky, Ohio. Onedf thesewarkersrepartedy affered a
Harea trepat. Accordingtothehosaitd recards thewarke's symptomsinduded ydlow dsodaration of thepelims of the
hends bluedsodaration of thelipsand nailbeds heedadhe, neusss, dhet pain, dizziness confusion, difficulty in concentration and
s/noope Thar boad (ataid) mehemogidain levdsranged from 38%t0 41.2% (nomd is1% or less). Threedf thesefive
workers who hed methemogioin leve sbetwean 255% and 41.2%, weretregted with inravenous methylene dlue and 100%
axygen. They wereadmitted to the hogaitd for dosarvation and waredscharged over thenext threedays: Al fivewarkers

resoonded wll to tregiment, and hed no compication throughout ther day inthe hosaital.

Thedfedted workersusad an achesive (Thixon 511-T mede by Dayton Chamicds Divison, Whittaker Carporation) to bond
metd dudsinto aiomative ruober bumper Frips: Without using doves they menuelly plaoed these achesive coeted metd Suds
into the rubber madsin seam powered pressesprior tovulcanization. Rior to ueinthe deam pressareg, themetd partswere
degressd with trichloroathylene, then goray peinted with the edhesiveein apeint booth and diied inaninfrared oven. Although
porteble pedetd fanswereavaladlefor usein theeam pressareg, none o the presseswere euipped with locdl exhaut
vatilgion

Bar Rubba hed bemn uiilizing Thixon 511-T for anumber of yearswithout prodems: Frior totheinddart, theledt barrd (Lot #
6171) of Thixon 511-T thecompeny hed recaived for usein the rubber malding gperationwas on Apil 5, 1986. Thecompery
(Bar) vduntaily cssssd seam press rubber malding processs ulilizing these achesivie coeted uds on April 23, 1986, diter the
workesbecareill. Inanatempt to dsoover the causefar thewarkers aouteilinesses Bar Rubber menegamant dfficas
requested represmiaivesfrom the achesve supdier (Dayton Chamicd, Whitteker Corparation), the Oocupetiondl Hedthand
Sy Adminigraion (OSHA) and the Ohio Induetrid Commisonto conduct Stevisitsat theplat. On April 28, 1986, onesteem
press ulilizing these achesvee coeted Suds was aperated by oneplant Sparvisor for gopraximeatdy two hours sothet anindudnd
hygeng with thelnduerid Commisson could tekear samples: Thissupavisar then hed alblood samdedravn for methemogidain
andyds Hehed argoated mehemogidainlevd of 125% (nomd < 1%0).

OnMay 6, 1986, NIOSH recaved arequest from the Hant Manege of the Bar Rubber Corporation to condudt ahedlth

hezard evdugion. OnMay 7-8, 1986, NIOSH conducted aninitid evironmenta/medicd survey. OnMay 9, 1936, the NIOSH
invesigatarsmedeavathd repart of whet they bdieved to bethe cause df thewarkers ilinessesto represnitives of Barr Ruboer
and Dayton ChemicdsDivison.: A fdloa~up evironmenta/medical inveedigation ws conducted on May 19, 1986, and anintaim
repart-letter wasissued on May 29, 1986, which destribed thefindings of thelbulk sample andlyses and induded recommencitions
onrecdl of theadhesveand advised medicd evdudtionsfor equosad warkas

EVALUATION DESGN, METHODSadRESULTS

OnMay 7,1986, NIOSH invedigetorscondudted anlinitid environ- mentd/medicd survey a theplant. Adiviiesaooomplished
duing theinitid survey induded an gpening conferenoe, awak through of the steem pressarealfar familiarization with jab processss
and maeridsused, and adlledtion of partinent Mataid Sely DaaSheds Inaddition, photogrgahs of thework areawereteken
and numaroushbuk sarpeswere cdlleted



Eviromaid

Vaioushuk sampesof theadhesvesusad & Bar Rubbar wareandyzed in ealy May 1986 for arganics bath
quelitatively and quentitatively, by ges drometogragphy and messpedromelry (GC/MS) andlinfrared Soectrosoopy
(IR). Sncethecauzd thewarkas illnessesws ill undetemined and thetesm pressmading lineweas nat
opaationd, ahigh priarity and feet tumeround timewes plaoad by NIOSH ontheleboratory andlyticd work. Initially,
theandyticdl work centered ontwo bulks andd (lat #6171 of adhesvethet wasused on April 23, 1986 & thefectary)
andanew (asbssquat lat of adhesve) sampledf Thixon511-T.

Potionsdf thedld bulk of 511-T wereextracted with calbon diaulfide (CS,) and methend. Thecatbondaifide
exdrad wasdDfiltered prior toarelyds All edractswere sreaned by agesdyometogrgph enuipped with aflame
ionization detector (HD) using a30 meter DB-1 fused sllicacaaillary cdunn (lilessmode). TheCS, and methand
edratsfromthedd 511-T hed identicd dyomatiograns 0 only the CS, extract wasfurther andlyzed by GC/MS

Paadnitrobazenewassidantifiedinthedd 511-T. Becausethewarkers symptoms gpeared to be assodated with
expoaretothisbetch of Thixon 511-T, dl andlyticd work wesdrected tovardsdnitrobazene Anather GC
eguipped witha30 meter DB-WAX cdumnwas st up to andyzefor and quantitate dintrabenzenein thedd and new
511-T buks Twomilliliter (M) portionsof dd and new 511- T bulkswereweghed and exdracted with 5 ml of aogtone
Sandadsd dnitrobarzanein acdonewere usad for comparison. Dintrabezenewas d o deteded inthenew
(jprobedly lat #6231) 511-T bulk adhesve A sandard of 14-dinitroberzene was dbtained and GC retention metched
thet of thesamples Howeve, the conoantration of p-dinitrobarzaneinthedd (diluted with toluene) bulk of 511-T wes
edimeted to beabout 0 timesmaore then theamount of p-dintrobazenefound inthe new (Undiluted) bulk of 511-T.
Theamount of p-dintrobazanewasabout 1% wiwv inthedd 511-T aogtoneextradt but only about 0068% wiwv
(003%if the 1:1 tduerediuionfador isfigurad inthereLits) inthenew bulk of 511-T. No dntrobarzenewes
detected in ether thelbulk taluene (Used for dilution of theadhesive) or inthe aogtoneexdtradt of thebulk sampledf Thixon
521 (proebly lat #6161:the subdtitute bonding apant thet Barr Rubdboer proposad to usein placeof Thixon 511-T).

Upon natifying the Whitteker Corporation, Dayton Chemicds Divisanan May 9, 1986, of thedinitrabenzenefinding it
wasleamed thet the actud auring egant thet was Spposad to bein Thixan 511-T wesapropidary rav méeid (which
Dayton purdhesed from the Sandoz Chemicds Carporation) rather then 14-dinitrabenzene. Thardfore dandardsof the
proprigary rav meeid were datained and aninfrared (IR) goedrosoopic andysswas pafamed to seeif theraw
metaid coud bedeetted inéther thedd or new bulksof Thixon511-T. A portion of both bulk adhesves(ddand
new Thixon511-T) warepaced onaKBr st paeasathinfilmand  thesdlvent wesdloved toevgparae AnlR
Fedrumwestaken of eech sarpe  Although the carboon dladk in the samdleswas ighly scattiering, ussle pedra
weredhtained. Thegpedrumdf thefilm of thedd and new bulksof 511-T contained @l the absorbence pesks of the
tradesaoret ingredient, deatly indicatingitspresancein bath betches: Inanefart to providesome edimete o therdative
quentiiesof the proprietary ingredient to thet of 14-dintrobarzeneinthedd bulk of Thixon 511-T, KBr pdlets
containing waighed partions of eech compound were prpared to edimete the response of the IR aosortbence pesks per
messaf compound. Bassd onthese gpedira, the dd bulk adhesvesamplehad Imilar anountsof bath of these
compounds Subssuant IR andysson thergdlacament achesive Bar Rubber intendled on using revedled much lover
levdsof thetrade saoret raw meterid and no detetable conoantraions of 1 4-dintrobarzene. Furthermore, chemicd
andysescompleted on Sbssquant samplelats of Thixon 511-T recaived from Bar Rubber foved anly traceand
nonddisdisbleamountsof dntrobanzene



Medcd

Ontreintid suvey (May 7-8, 1986) aNIOSH medicd dffioe intaviewed sevard Barr Rubbar employsssinduding
four of thefivewho weretaken to thehosaitd on April 23, 1986. Thefifthworker afected refusad to patipeteinthe
inaview process Accarding totheintaviews intid symptomsamong Bar warkesweaefird noied on Apil 18,
1986.

OnMay 19, 1986, the compeny redtarted the eam pressmalding gperations using areplacameant achesive (Thixon
521). Wecondudted afdlow-up survey onthisdeteto monitar thewarkersthroughout theday for Sgnsdf oyanoasor
any ather patinent advarsehedth effects  1n addition, pre- and pogt-chift venousblood ssamplesweare cdlleted to
asatanif thenew adhesveinoressad mahemogidainlevds A tatd of nineexposad warkersand Sx contrdls
patiapeted intheexamingion. Sx of theexposad anployessworked onthe pressesthet deployed med partsthat hed
been previoudy goray peinted with the adhesive, and theremaining threewarkerswere thosewho hed eduelly
pafomed thegraying of theachesvethree dayseatlier. Thecontrdsweare chosan fram the dffice geff who hed no
damicd expoares Thecasssand the conrdsweredosdy metched for ege, sexandrace

Fveaubic cantimetarsof venous blood were adllected onMay 19, 1986in ahepaiinized (en anti coegulant
compound) sringefrom eech of the 15 partidpentsbath beforeand dter thework shift. Themouth of thenesdewas
blocked with the hdp of aruoer cork so thet no gessswould escgpe. Thesesampleswearethen placed oniceand
trangoarted oniceto the Cardiopumonary Savice Labaratary of the Hrdands Hogaitdl in Sendusky, OChioand
andyzed within 45 minutesdf adledion. Themessurematsfar methemogidainweredoneonaCo-Oximeler mede by
Insrumentation Lebaratary in Bodion, Massachustts Thisindrument provided alettery of informetion on eech blood
sarde Besdesinfomation on mathemogidainlevds wereodved resLitson hemogldain, axy-hamogidan,
carbaxy-hemogiolin and oxygen conoantration. Labaraiory nomaswere 14-18 grams of hemogldain per 100ml of
kood for men, and 12-16 grams aof hemogiain per 100 ml of blood for wormen; the axy-hemogiolin concentration of
85-98 parcant for ataid blood, and 65-85 peroant for venousblood;, carbbaxy-hemogiolin concentration of 0-3
parcat in nonamokersand 0-10 parcart in amoka's and amethemogiain conoentration of 0-3 percant under nomel
bregthing conditions

Themethemoglodain concantraions messured on May 19, 1986 in bath the pre- and pog-dhift blood sarpleswere
withinnomd limitswith arange df 0.1-1.0 parcant and ameen of 028 parcent and 0.35 parcartt, pre- and pod-dhift,
repadivey. Hemoglain and carbaxy-hemoglaain vdueswerewithin thenonmel rangedso. Themean hamogidain
concantraionwas 17.2 gram paroatt (range 12.5-20.2) and 164 gram pearoant (range 136-195), pre- and

pog-hift regpectively. Themean carboxy-hemoglobin concentration wes 2.9 peroant (range 04-8.2) and 3.3 paroat
(range0.7-90), for pre- and pos-chift repedtivdy. Nonedf thewarkerscomplaned of any symptomsduing or  the
end of thewark shift, and no cyancsswias nated upon physicd examingion



IV. EVALUATION CRITERIA

A

Enviromantd Qritaia

Asaguidetotheevduion of the hezards posed by workplaoe expoaures NIOSH fidd 3&f enploy evironmentd
evaugtion aitaiafor sssessmant of anumber of dhamicd and physicd egants Theeaitaiaareintended to uggest
levdsaf exposuretowhich mogt warkersmay beexposed up to 10 hoursper day, 40 hours par wesk for awarking
lifeimewithout expaiendng adversehedth effeds Itis however, importart to natethet nat dl workerswill be pratected
from advaehedth dfedsif thar eqposresaremantaned bdow theselevds A svdl parcantage may expaience
advasehedth efedtsbacausedf individud susogatibillity, apreexising medicd condition, andlor ahypersangtivity
(lley).

In addtion, some hezardous sUbdances may adt in combingtion with ather workpleoe expoaures theganerd
evironmat, or with medications or persond hehits of theworker to produce hedlth effeds evenif the cooupetionel
eqpoaresaeconrdled & thelevd s by theevdugion aitaion. Thesecombined efedtsareoften not condderad in
theevduationaitaia Also, some sUdancesare absorbad by direct contect with the skin and mucous memioranes and
thuspatentidly incressetheovardl eqpoare Frdly, evdugtion aitaiamey dhengeove theyearsasnew infometion
onthetaxic effedsof anagant becomeavalade

Thepimary sourcesdf evironmanid evdution aitaiafor threwarkplaceare 1) NIOSH GritaiaDocumantsand
Recommeanded ExpoareLevds(RELS), 2) the Amaicen Confarencedf Govanmeantd Induerid Hygends
(ACGIH) Threshdd Limit Vaues(TLVS), ad 3) the U.S Depatmant of Labor (OSHA) oooupetiond hedth
dandads Often, theNIOSH RELsand ACGIH TLVsaelower then the comregponding OSHA dandards Bath
NIOH RELsand ACGIH TLVsuadly arebessd on morerecant information then arethe OSHA dandards The
OHA gadadsdso may berequired to tekeinto acoount thefeesihlity of contralling exposuresin vaiousindudnes
wheretheagantsare usedt the NIOSH RELS by coniradt, arebessd primarily on conoamsrdaing to the prevention of
oocypetiond dssese Inevdugting theeqpoaurelevdsand therecommendaionsfar reduiding theselevdsfoundinthis
repart, it should be nated thet indudtry islegdlly required to mest thoselevelsspadified by an OSHA dandad

A timeweghted average (TWA) expoaurerdeasto theaveragearbome concentration of asubgtance duing anonmd
8- to 10-hour workday. Some sUbdtanoes have recommended hart-tem expoarelimits or calling vdueswhich are
intended to ypdlamant the TWA wharethare arerecognized toxic dfedsfrom high, hort-temexposures

Regaration, Hanogain & Mehemogidin

Thebedcadivity of theregaratary sydemisto 3y oxygenad edhad cabondaxide Theblood via
aythrooytes(red ood odlg) trangpartsthe axygen from thedvedli of thelungsto paiphard tisslewhareitisusad to
ppart archic metabdlism. Thirty peroent of theweight of red blood cdlls congigsof hemogidain (Hb).

Hemogdain, thered pigmant in eytirooytes contains 34% iron and ismetabodlized from threemgior componants a
parphyrin, andigomeic pratan (daoudin), andd anatomdf ironintheferousdate: Hemogloin comaineswith four
maeculesaf axygen to producealoose complex (axygancarying hamogiadain or axy-hamogldaintHbG,) which esslly
dssodateson ddivay tothevianity of axygen demand(1,2.3) Inaxygeneted blood thareisacontinuoustandency for
thefarausironinthehamogiohin mdeouleto be axidizad to thefaric date (HFe ) produaing mehamogicin
(MHb), achoodlate broanish cdored compound which derkensthedlood. Thefaricion cannat acogat axygen
becausetheironisbound tightly to ahydraxyl group ar to some ather anion. Fartunetdy inmodt peodean ezyme
s/demexigsthet reducessMHb asrapidy asit isfarmed bedk to nommd Ho(245) Nomly themethemogidhinis



continuowdly reduced by theezyme NADH dignharese (methemogiaain redudtiass) and oytodrome: However, ether
amarked redudion of the NADH digohoresear aninareesein the axidtion of hemoglainwill resuit intheaooumulaion
o MHband acondtion knoavn asmethemogicbinemia(6) Exedly how methemogidbinisfarmedisnat yet deaty
udardood. Many ressarcharshave sudied the medheniam, but no one hes dffered auniversally aoogpted hypathesis
becausethefindingsof thein vivo dudieshave nat dweysagresd with theresLits of thein vitro eveluetions(7,8)

Theconoatraion of MHb usLdly found inthe body (eytirooytes) is1% or less(369) Thepresancedf MHbhes
twopaertidly avaedfeds thesavaity of whichiscommesuratewith itsconoantration:

1) thehamogiodinthat hesbeen axidized to MHbisnolonger ddleto trangoart axygen to hdp meet thebody's
nesds thusagtugion Smiler tothet of enamiaresutsand;

2) treramaningHLbOR (ar farausions) heveagreder dfinity for axygen sncethe pressncedf MHbintheldlood
incgpaatatesthe hemogidains nomndl fundions; axygenisunloeded lessreedily inthetissues (10,11)

Cyanods& Aromatic Nitro Compounds

Whentheaxygen sy isunetdleto medt tissuedemand or when theodlisare nebleto uiilize the avallable axygen, a
datedf hypaxiawill devdap and abludhgrey dsodaration or cyanossof theskin, fingamell beds ear labes noss lips
and muoous mamranes of thebody ooours(2,5,12,13) Howvever, thedosence df cyanosssymptometalogy may be
deoaving. Uadly, evidencedf biuelipsand fingamell besssisconsdared afouncetion for diagnoss but severd cases
have ben found which gaveno priar vishleevidenoe(1)

Cyanndsisasgn of tissueaxygen ddfidency and ooourswhen the HoO, levd fallsbdow theaitical axygen damand
levd. A ddfidency of axygeninthelood sreem can be produced by severd conditions

1)  Inaufident rearaory oxygen pressre (conoantration), for examdle, anoxiaexpaienced by warka'sin poody
ventilated evironmentswhere axygen hes been digdlaoed by inart ges or consumed by combudtion. Inaddition,
an dodrudive bregthing pradem (egagthmg) ar amedhanicd intaferance (egchoking ar drangulation) will
Ogivethellood of oxygen

2  Impared bood dradaion (eg conditionswhich preveant freearauiation of thelood through thelungs o permiit
drauaionto bypesstheheat Such asapumonary embdism or asgtd dfedt intheheatt) and,

3 Invasondf thelood sreem by cremicdsthat digdlace axygen or blodk the reedtion betwean hamogldoinand
axygen. Thesemataidscan bedivided intothreeganard categanies @) thereedtive gesesand vaporsthat are
inhdled uchas CO, H,S, N,O,, HCN, nitrobazang, anling, etc, and b) ingestion of compoundsauch as
nitrates nitrites aifides and somemedidrds such s aifanilamide, acgtanilide, e, and ©) absoption of the
fa-dubdeliqudsand sdlidssuch asthearametic nitro ar amino compaunds many of which canesslly pendirae
throughtheskin(2,14) Anadditiond lig of somedf thedhamicasand drugsthet areassodated with
methemogiclin produdion hesbeeninduded as Appendix |.

Assogaed symptoms of dhemicaly-induoad oyancssmey indude neuses, dyones, heedkedne, dizziness lidlessess
udoen blackouts unoconsdousness coma, and possibly even degth from severeexpoaLreto themataridsliged in#3
above(1,10)



Tampaaurehesaraha dea-aut effett on theinddenceof indudrid dhamicdl cyancdsand methemogicdinemiaie,
thefrequancy inreeses asallinear fundion of anbiet tempaaure Tharefare, thefrequency rateusLdly reechesapesk
duing thesummer and thenfellsoff during thewinter(1,2,11,14,15). Somed thefedtarslesding toinareessd skin
aosorption of thearamétic nitro compounds far example, inareesed paripherd vasodilation and pergairation, and not
weaing praedivegoves may besomeniat ssesondly rdated. Exogationsto thisseesord vaiaion rdearenct
unoommon. Cyanodsfrom lesser exposures often devd gpsrapidy under conditions of devated ambient tamperature in
drie rooms near deam s etc, or when nat weating pratedivegloves(1,2,16)

Theaomatic nitro compoundsare heeded by nitrabarzane (C.HNO,) and are daived from barzeneandits
homdogues (tdueneand xylene), ar ngohthdleneand antiracene by subdituting anitro group (NG,) for oneor more
hydragen alomsdredly onthebazanering. Thentrograupisgenadly introduoad into the benzenering by diredt
niraioninamixtureof sLifuric and nitric addsin proportions sited to thereedtivity of thesygem(11) Aromdicnitro
compoundslike paradnitrobazane (P-DNB) areusad inthemanufadure of dyes eqaodves pgmants inssiddes
textiles pladics resins dagomars photogrgphic devdopa's phammeoauticas plant-growth regulators fud additives
rubber acoderatorsand antioxidants(13,11)

Itisawel documeanted cooupetiond hezard thet exposreto any of severd aromatic nitro compoundscanreaudtin
sydamic paisoning. Spedfic daradeidicsof thesecompoundsarethat mogt arevary reedily aosorbed through the
sin, haveasan aoute potentid hedth hezard cyanogsand methemogiainemig, and asadranic hezard,
anemia(1,26911,17) Linch(214) rferstotheovardl effect asthe"cyanodsanemiasyndrome” and hasranked 13
patent indudnid dhemicd cyanosanemiaproducarsaccording tothar iodhemicd patantidsashownin TebleA
bdow:



Tade#
RELATIONSHIPBETWEEN CAUSATIVEAGENT AND BIOCHEMICAL POTENTIAL

(Ranked in desoanding arder of rdativetaxiaty: #1 mogt, #1.3 leedt potar)

CHEMICAL CYANOTIC RANK ANEMIC RANK OVERALL RANK
atho-dlaroanline 1 - -
dnitrdbazene 2 5 1
mdanitraeniline 3 - -
paratduidne 4 4 4
nirobenzane 5 1 2
mdatdudne 6 12 8
otho-nirochiorcbazene 7 - -
ailinre 8 10 10
peradinitrosobazene 9 1 n
athotduidine 10 8 9
atho-niratduene 1 - -
nitongphindene 12 13 13
ddaroaniline 13 6 12

Cyanoganic patentid isprofoundly dtered by bath the neture and position of ubdituent groupsinthe benzerering (egparatduidnevs
athotdudneor maatduidne sseTebdle# above).(11) BEvans(18), Linch (2,14) and athars(7) bdievethet modt of thearometic nitro
and amino compounds probehly arenat cyanods producersthemsdves but are convearted (Viahiochamicd axidaionHredudion ezyme
g/dams) into some adtive oyanogenic metadlitesthet cause complete axidation of hemogidain (farousto fearic) and hinder axygen
trangoart tothetissues Asdisoussed eadier inthisrepart, under namma draumdances hemogichinisvary loosdy comnedted to axygen
without causing true axicition,(7)



C. 14-Dintrobaverne

D) Chemicd and Fhyscd Propaties

1.4-Dinitrobenzene, d 0 known as paradinitrobazene (p-DNB), CH.N,0,,, chamicd abdrad savice
regsry number (CAS) 100-254, isapdeydlow sdid (aysd) thet issdlulein aogtong aodicadd ad
tdluene(6,1319) Thevapor pressref dl three DNB isomearsislow (lessthen 1 mmHg a 20°C(68°F).(13)

2)  Toddlagcd Hfets

Dinitrobarzeneisreedily aosorbad through theskin ether ssadlid, liquid, ar vgpor and mey causeaydlonish
dsdoaiontotheeyes har, andkin(132021) Evenasmdl amnount absorbed from contamineted dathes or
dhoesmey causetaxic symptoms(13) Asshownin TadeA, dnitrabazareisranked #1 ovadl inthe
oyanssanemiadassficaion and #2 among the cyanoasproduang dhamicds RPDNB isan oudtanding
methemogaain fomer which gpearsto beitsprimeary fect whenit isabsorbad (56,7,810,14) Somedf the
potantid hedth dfedsof eqpoareto dnitrabazaneindude cyanodsand heededhe (gredter then 157 MtHB),
dzznessand fetigue (grester then 40%4), daxia, hortnessof bresth upon mild exattion, tadhycardia, neuseg,
vomiting and dronvgness (Up to 70%0), and Supor, coma, and possibly degth (grester then 70%0).(1322) Chronic
expoaureto dintrabenzene hesbean reparted to cause reairatary initation, liver damege visud impeimant
(reduoed visud aouity and centrdl sootomes; particulaty for red end green cdlars), and hearing loss(6,1323) The
conaumption of daohadl hesbean reparted to aggravate thetoxic dfedts of dintrabenzene(13)

3 DintrobaweneExpoareQitaia

Theaurat fedad OSHA FEL (24) ad ACGIH TLV (25) for dintrabazane (dl isomears) isonemilligram per
audicmeter of air (mgf®) ar 0.15 partspper million (jppm) besed on anéight-hour TWA whichindudesaskin
notation (Sbdanceswhich can be absorbed autaneoudy and thus contribute to the overdl expoaure). Siveden,
Eatt and Wet Gamany, Czadhodovakiaand the USSR havedl adopted thisvdue: Thebedsfor sdting thelimit
for dnitrobenzenewes moreove, anedimetedf therdaivetoxiatiesof the pdynitro arometic compounds
compered to those of themononitro darivaives (25) Unfartungtdy, therearefew if any pubdished repartsinthe
oooupdtiond literature conoaming messurad levelsof expoaureto dinrabazeneand hedth effedswhich are
expaiencad d theelevds

V. DISCUSSON and CONCLUSONS

Although no direct meesLramant of warke'sexpoauresto p-dnitrabarzane a Bar Rubber was documented, the
adleted detagrangly implicatesdinitrobazane asthe primary caustive agant for theilinessesbecause 1) therewereno
reedily goparant changesinwark processssor metaridsused a theplant prior to theinadant, 2) ather workerswith
dmilar jabsin edacat aessto the deem pressma ding opaaionsin the plart, usng severd likemeteridsexogat for the
adhesve dd nat expaienceill hedth effeds and 3) dl thesymptometic employessexhibited dreradtaidic Sgsof
dnitrobenzeneposoning. Asexdaned ealier inthisrepart, if during themenufadure o thetrade saoret raw meteid,
proper qudity contrd proosduresare nat fallowed, it isquite possbleto have 1. 4-dinitroberzene as aby-product and
two andyticd laboratories (NIOSH and Sendaz), found dinitrabazanein thebulk achesve: Falowing rgdacamat of
thedntrobazane-contaning adhesve, therewas no recurence of metheamogldainemiainany of theprodudion
wakas Wha contribution the proprietary raw meterid hed in causing the symptoms could nat bedetemined.
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Theadmsanoed any sgnificant arbome contaminants during the exqposre smulation sudy condudted on April 28,
1986, wasnat surprisng, Sncemany of thenitrabezene daivatives havelow vgpar pressresand do nat contributean
arbome hezard undar nomd ambient temparatures(11,14) Themainroutedf entry intothebody for ssverd of these
fat-sdulde cyanoganic aamétic nitro compounds, induding dintrobanzeng, ishy skin dosorption(2,26)

Fdlowing theinddert a Bar Rubber bath Dayton Chemicdsand the Sandoz Carporation revised their Materia
SHdy DaaShedsfor Thixon 511-T and thetrade saoret raw meterid. Dayton Chamicd now ligsthet "trace
amountsof dnitrobazenewhich cen causecyanossmey bepresant” and Sendoz datesthet thepraridary ingredient
- hesbeanknownto causeaninoressein methemogidain® Riar totheprinting of thisreport the Sandaz Chemicals
Corparation dedded to disoontinue the menufediure of theraw méterid, and Barr Ruober moved thar oparationsfram
Sandusky, Chioto Coshocdton, Ohio. Asanatedf interest, we contacted Dayton Chemicds DivisononMay 9, 1986
toinform them thet dinitrobarzene hed bean detected in the Thixon 511-T lat used on April 23, 1986, & Bar Rubber
Caporation and of the potentid lethdl impect thisstugtion posed. At thet time, werequestied theiidentity of dl automas
thet may haverecaved thissamelat sothet awaming coud beissued. Althoughweweredenied thisinfammetion, on
May 23, 1986, twowesks ter the NIOSH natification, Dayton Chamicas Divison did issueawwritten recall naticeto
thar Thixon 511-T audomersfar two latsaf Thixon 511-T (las#6171 and #6231). Thegenard text of therecl
noticaleter isinduded inthisrepart as Appendix 1.

OnMay 20, 1986, Daytonssupdlier of theaurative systam (which containsthe trade saoret raw metarid from Sendoz
Carporation) ussd in Thixon 511-T verblly adknomedged to NIOSH o finding dintrabazane (iathar [aboratory
andlyss) inlot #8001 (Dayton'slat #6171) which wes usad to meke Thixon 511-T and revedled finding
dnitrabezenein ather lats (besdes#8001) of their curing agants: Snoe Sandaz, Lp tothetimeof theinadent & Barr
Rubber, repartedy did nat routindly retan represantativeraw metaid |at ssamplesfor fuuredhamicd andlysis nor dd
they rauindy andyzethar propridary auing apantsar raw metaidsfor dnitrobazene contart, (nor dd Dayton
Chemicdl), the patentid for dintrabarzeneto befound in sgnificant quentitiesin other laisdf the auring agentsupdied to
Dayton Chemicd far usein meking achesves goparently ddedid. Therdiare intheintaim report-letter issued to
Dayton Chamicd inMay 1986, (attached as Appendix |11) we drongly encouraged them to tradk ather laisof bonding
metaidsapdied tothar cusomasto eaurethet additiond workerswerenat exposad tothispatentidly lethd apat.
Webdieved thet thecooupetiond hedlth considearations didated thefdlowing immediate adions

Dayton Chamicasshould promptly advisethar cusomersto stop usegedf Thixon 511-T (lat 6171) and recdl this
megid.

Dayton Chamicdsshauld advisethar cusomarswio purdhesed Thixon 511-T (Iat 6171) to provide medical
evaugtionsfor presantly expossd warkerswho mey have ulilized thismetarid. Theseevduaionsshoudindude

d PRasord madd ineviewvsdesgned to diat hidaiesaf symptoms competilewith methemogidainemia,

b) Phydcd examireionswith gpadd atationto damd (yellowish) dsodoration and luecdoration of thelips,
torguead fingamals ad



VII.

0 Cdletiondf pod-dhift vanouskblood ssmplesto deaminemathemogdainlevdsand liver fundion enzymes It
should bekegatinmind thet Sgnsand symptoms of methemogidinemiamay nat gopear until 15 percant ar more
of hemoglain hesbeen convated to mathemogidain. Therdiare, blood samplesfar methemogidin andyssare
necessary to rue-aut low gradeexpoares: d)Prudencewould didatethet dl purdnesarsof theachesvebe
natified of thednitrabazene prodem and thet the samemediical evauations outlined above be condudied by eech
purdess of theachesvesin quedtion (unlessproven ahawise by dremicd andlys's), and nat only purdnesarsof
Thixon511-T Lot #6171

Wedd nat find any referancein thecooupetiond hedlth literaiure of any longem hedlth effedtsfrom acute eqpoaLreto
dnitrabazene Induatrid rdaedilinessesuch asthoseexpaiencad a Barr Rubber, can bepreventad and the saverity of
rections can bereduoad in thefuilre by meking employarsand employessaware of thedhamicd and physical proparties
(induding posshleendHprodudisand by-produdts (adudl and potential) from dhemical reedtionsthet could ooour) and the potentid
hedith efets of themetaridsthey work with, and by meking aurethey understand the nead for gopropriste pratedtive ecuipment
(eggoves whennecessary.

RECOMMENDATIONS

Inview dof thefindingsof thisinvestigetion, thefdlomng recommendaionsare medeto andioraeexiding or patentid hezadsand to
provideabetter work evironmeant for theemployess covered by thisdetemmingtion.

1

A continuing education program conducted by aparson or parsons qudified by expaiencear goead traning shoud be
indituted and offered on aregular bessto enauretrd dl employesshave curat knomedgeand underdanding of thejob
stety and hedlth hezards induding the patentid hedth prodlems assodated with expoareto themetaridsused e the
plant, themethods of pratection utilized and proper waork pradices. Supavisarsand therr erployesshoud familiarze
themsdveswith product menufediurers recommenctions regarding precautionery meesres and speaific diredions
befareattepting to useany mdaidsin the condudt of thar wark.

Curent Maaid SAety DataShedts(MDS) ad dl avaladeinformation concaming produds usad shoud be
adiained and medeavallddeto dl patentialy exposad parsonrd.

If theraw meterid continuesto be usad ssaningredient in the achesive manufediLring process thefdlowing
recommeancaionsshould beachered to. Also, shaudany ather patentid methemogldainaroduding demicd beussd
asacuing agat intheathesve (sse Appandix 1), Smiliar conogats as presantad bdow for dintrobazeneand ather
dramicasshoud befdlovet

a  Theravmaaid aydie adtheachesvemanufadure houdincorporate and fdlow auffident qudity contrd
proceduresin ther dhemicd menufediuning processesthet would dosdy monitor the axidtion processssand
indudeandyticd testing (for evary betch of auing agant and adhesve mede) for dinitrabenzene (eg GC/M Shulk
andyses) and propridary raw meteid (IR bulk andlyses) content 0 asto esLrethat excessve quantities of
dnitrabarzene and ather methemogidaiHaroduding compoundsarenat presart.



b.  Usedf butyl rudbe protedivedathing (doves overdhoes fareerm deaves and gorons) can hdpreduce
exposreswhen hending dry coeted parts No ather fatricated commeradly avallable dastomer goproeches
butyl ruboer inresgtanceto pendraion by aamdic nitrocompounds Note Sendaz ligsnegorenear
PV Ciypepraedivedovesonthar latest raw metarid MSDSand Dayton Chemicasligsruober goveson
thar Thixon511-T MSDS Ordinary rudber falsto gve compete pratedtion egaind thearometic nitro
compoundsand latex goveshave been shown to be pamesileto dinitrabenzene (26,7,27) Govesshould beof
affidet length and should beflexibleenough to be usad for thetask to be parformed.

¢ Sinoontadwiththeadhesveshoud beavadad. If skincontact with the adhesive doesooaur, any
contamineted dathing should be pramypatly removed and the efected areashould beimmediatdy weshed with
gp andwamwaeter (dowver if necessary).

d.  Raicdcmedcd monitaing of thosewarkearsexposad to the adhesve hodd indudeasaminimum, theitens
liged under 2aand 2binthe Discusson and Condusans Sedion'V of thisrgpart (medicd interviewsand physicd
exan.

e RFasoswithpreedding condtionsaf dronicanamiaandor known hamogldainopethas(egsddecdl trait)
shoud nat beassgned work in aresswhere the adhesivelisusadl

f.  Nofoods chening gum or tobeooo produdis should be permitted in aresswhere the adhesivelis usedl.
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X. DISTRIBUTION AND AVAILABILITY OF REPORT

Copiesdf thisrgpart are curantly avallable upon repuest from NIOSH, Divison of Sandards Devdgpment and Tedhndogy
Trandfer, Rubications Dissamingtion Sadtion, 4676 CdumbiaParkway, Gindinneti, Ohio 45226. After 90 days thergpart will be
avaladethrough theNationd Tedicd Informetion Savice (NT1S), 5285 Part Royd, Sindfidd, Virgnia 22161, Infometion
regardingitsavalahlity through NT1S can be datained from NIOSH Rubications Officeat the Gindnreti eddress Coplesof this
report havebeen st to:

Pretty Products Corp., Coshocton, Ohio (formerly Barr Rubber, Sandusky, Oh)
Dayton ChemicasDivison, Whitigker Carporation, Dayton, Ohio

Sandoz Chemicds Corporation, Charatte, Narth Cardlina

United Ruober WorkersIntemationel Union

OHA, RegonV

abkrowpdnpE

For the purpose of informing affected employess oopies of thisrepart Sl be posted by theempoyer inaprominent place accessbleto
theemployessfor apaiod of 30 cdlendar days



Acetanilide

APPENDIX I

Acetophenetidin (phenacetin)

o-Naphthylamine
Aminophenol
Ammonium nitrate
Amyl nitrate
Aniline
Anilinethanol
Antipyrine

Arsine

Benzocaine
Bixmuth subnitrate
Bromates
Chloronitrobenzene
Dimethylamine
Dinitrophenol
Dinitrotoluene
Hydroquinone
Hydorxylacetanilide
Hyroxylamine
Lidocaine
Methylacetanilide
Methylene blue

Monochloroaniline

Chemicals And Drugs Associated with Methemoglobin Production

Nitrobenzene
Nitroglycerin
Nitrophenol
Hitrosobenzene
p-Aminophenol
p-Aminopropiophenone
p-Bromoaniline
p-Witroaniline
Phenylenediamine
Phenylhydrazine
Phenylhydroxylamine
Plasmoquin

?otassium chlorate

- Propitocaine

Pyridium
Pyrogallol
Resorcinol
Sulfonal
Sulfonamides
Toluenediamine
Toluidine
Toluylhdroxylamine
Trinitrotoluene

Trional
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APPENDIX I1

Dayton Chemicals Dwislun
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CHEEL RN IS LR B LECW BN
May 23, 198¢6 -lwaqutr' o
lﬂllAailI||r|.|',-- .

Dear Customer:

Your i.wediute attention to the following announcement is requested,

A supplier of one of the materials used to produce THIXON® 511-T notified
us on May 19, 1986 that some of its material had been found to contain
dinitrobenzene. Our records ahow that some of that supplier's material
was used in lots 6171 and 6231 of 511-T. -

So long as the containers from lots 6171 and 6231 remain factory sealed,

there is no danger to person or proparty. These containers must not, however,
be opened since exposure to ligh levels of dinitrobenzene can be harmful

or fatal under certain circumstances.

Please check all inventory and place all containers of S511-T from lots

6171 and 62131 in an area where they will not be subject to use. If you

will conteect your local THIXON® representative, he will make all arrangements,
at no cost to you, to remove those containers and deljiver new material

or credit your account. Should you encounter any difficulty whatsoaver,

you may contact me at the following telephone number: (513) 839-4612.

We very much regret having to issue this recall notice. We are doing so
because we are responsible suppliers of a quality product, and your safety
and confidence in our product is our greatest concern. Please he assured
that only the above mentioned lots pose any similar health hazard. Mo
oiiver iots of 5i1-T contain ainitrobenzene. We have confirmed with our
material supplier that the presencs of dinitrobenzene was an isolated
occurrence which can and will be prevented in the future.

We appreciate your confidence in our product. We pledge to you that we
will continue to supply you with a quality product at a fair price.

sincetoly.

I dernard P. Spo n
President
Dayton Cheaicala Division

kw
cc: UDon Branek, Technfical Sales i.-presentati.e
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APPENDIX III

May 29, 1986
HETA 86-350

Whittaker Corporation

Dayton Chemicals Division

10 Electric Street

West Alexandria, Ohio 45381

Dear NN

This letter is in reference to our conversation on May 20, 1986, and the
ongoing health hazard evaluation that we are conducting at Barr Rubber
Corporation in Sandusky, Ohio.

Un May 6, 1986, NIOSH received a request from

T  to investigate an outbreak of methemoglobinemia
among five of their rubber molding workers. On April 23, 1986, the hospital
records of these five employees indicated that each had varying degrees of
yellow discoloration of the palms of the hands, varying degrees of cyanotic
(blue) discoloration of the lips, as well as mwethemoglobin levels ranging from
3.8% to 41.6% (normal is less than 1%) in arterial blood. One of these
workers was reported to have suffered a seizure at the plant.

Methemogliobin prevents oxygen uptake by hemoglobin which then results in
inadequate oxidation of bhody tissues. Symptoms of elevated methemoglobin
levels include: cyanosis and headache (greater than 15% methemoglobin),
dizziness and fatigue (greater than 40%), ataxia, shortness of breath upon
mild exertion, tachycardia, nausea, vomiting and drowsiness (up to 70%) and
stupor, coma and possibly death (>70%).

Dinitrobenzene, a chemical known to be a potent methemoglobin former and known
to impart a yeliowish discoloration with skin contact, was identified both
qualitatively and quantitatively by two chemical analytical methods {gas
chromatography and mass spectrometry (GS/MS) and infrared spectroscopy (IR)]
in Thixon 511-T at a concentration of one percent by weight. This adhesive
was being used by Barr Rubber to bond metal studs into automotive rubber
bumper strips. Workers manually placed these treated metal studs, without
gloves, into the rubber molds. The company had been utilizing Thixon 511-T
for a number of years without incident. Barr received the dinitrobenzene
containing barrel of Thixon 511-T on April 5, 1986 (Lot # 6171 from Dayton
Chemicals Division, Whittaker Corporation). According to the NIOSH medical
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APPENDIX III (cent)

officer interviews, initial symptoms among Barr Rubber workers were first
noted on April 18, 1986. The company voluntarily ceased rubber molding
processes utilizing these adhesive coated studs on April 23, 1986, after the
workers became i11. On April 28, 1986, one steam press, ut111zing these
adhesive coated studs, was operated by one plant supervisor for approximately
two hours, so that the Ohio Industrial Commission representative could take

air samples. This supervisor then had a blood sample drawn and had a reported
methemoglobin level of 12,52,

We first contacted James D. Bonfiglio, Products Manager, at Dayton Chemical
Division on May 9, 1986, to inform him that we had detected dinitrobenzene in
the Thixon 511-T ot used on April 23, 1986, at Barr Rubber Corporation. We
informed Mr. Bonfiglio of the potential grave occupational health impact this
situation posed, and therefore asked that he identify all customers that may
have received other barrels from this same lot, as well as the supplier of the
curing agent used in their adhesive.

On May 13, 1986, we again contacted Mr. Bonfiglio, and were given the name of
the supplier of the curing agent. However, he did not give us a list of
companies that purchased adhesive from lot 6171. Following this conversation,
the supplier of the curing agent to Dayton Chemical was contacted. The raw
mateerial supplier stated that the Dayton Chemical Lot 6171 contained curing
agent from their Lot 8001. We requested that a reagent grade standard of the

actual curing agent be sent to us for our analytical testing. We received
this material on May 22, 1986.

On May 14, 1986, we contacted Peter Jazenski, Development Manager, Dayton
Chemical Corporation and asked him to provide a reference standard of the
bonding agent, which we received that same day. Mr. Jazenski also identified,
at our request, component information of Thixon 521 {(the substitute bonding
agent that Barr Rubber proposed to use in place of Thixon 511-T).

On May 15, 1986, we again requested the names of companies which had purchased
adhesive from lot 6171 from Peter Jazenski. On May 13, 1986, Denny Stout sent
us a bulk sample of Thixon 521 for quantitative and qualitative dinitrobenzene
analysis. These chemical analyses were completed on May 15, 1986, and they
revealed no detectable quantities of dinitrobenzene in one lot of (probably
#6161) Thixon 521. Chemical analyses were also completed on May 15, 1986, on
subsequent sample lots of Thixon 511-T received from Barr Rubber which have
shown only trace and nondetectable concentrations of dinitrobenzene.

As you recall during our conversation with you on May 20, 1986, you verbally
denied our request for you to identify the names and locations of all Dayton
Chemical Corporations customers who may have recejved any Thixon 511-T (Lot
#6171}). We would 1ike to refterate that we believe it is imperative that
these customers be informed of the potential occupational health hazards which
may result from its use. To allow your customers to use this material without

any warning could result in unsuspecting workers suffering from potentially
severe health consequences.
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APPENDIX III (cont)

There is no doubt that the 511-T bonding agent, in at least one Tot (#6171)
that you market, contains dinitrobenzene. On May 20, 1986, following our
phone conversation your supplier of the curative system used in Thixon 511-T
verbally acknowledged finding dinitrobenzene via their laboratory analysis of
Tot #8001 {Dayton's Lot 6171) used to make Thixon 511-T, as well as finding
dinitrobenzene in other lots of their curing agents. The potential for
dinitrobenzene to be found in significant quantities in other lots of the

curing agents supplied to Dayton Chemical for use in making adhesives
therefore apparently does exist. ’

Thus we believe jt is essential for Dayton Chemical to track other lots of
bonding materials supplied to their customers to ensure that additional
workers are not exposed to this potentially lethal agent. Although there may
have been chemical exposures in addition to dinitrobenzene which may have
contributed to causing the symptoms to be experienced by the Barr Rubber
workers, the data we have collected to date strongly implicates dinitrobenzene
as the major causative agent for the illness.

In our opinion, the occupational health considerations dictate the following
immediate actions: '

1) You should promptly advise your customers to stop usage of Thixon
511T (Lot 6171) and recall this material.

2} You should advise your customers who purchased Thixon 511T (Lot 6171)
to provide medical evaluations for presently exposed workers who may
have utilized this material. These evaluations should include:

a) personal medical interviews designed to elicit histories of
symptoms compatible with methemoglobinemia,

b) physical examinations with special attention to dermal
{(yellowish) discoloration and blue coloration of the 1ips,
tongue and fingernails, and

c) collection of post-shift venous blood samples to determine
methemoglobin levels and liver function enzymes. It should be
kept in mind that signs and symptoms of methemoglobinemia may
not appear until 152 or more of hemoglobin has been converted to
methemoglobin. Therefore, blood samples for methemoglobin
analysis are necessary to rule-out low grade exposures,

3) Since your raw material supplier has found dinitrobenzene in other
raw materjal Jots, and has stated that they do not routinely retain
representative raw material lot samples for future chemical analysis,
all lots must be presumed to be contaminated by dinitrobenzene,
unless proven otherwise by chemical analysis. Therefore, prudence
would dictate that all purchasers of the adhesive be notified of this
possibility and that the same medical evaluations outlined above be
conducted by each purchaser of the adhesives in questfon, and not
only purchasers of Thixon 5117 (Lot 6171).
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APPENDIX III (cont)

We are willing to lend our industrial hyoiene (including chemical analytical
services) and occupational medical expertise in this situation. Should you
have any questions concerning this letter you may contact us at (513) 841-4374
for R. Stephenson and (513) 841-4386 for R. Rondinelli. We would appreciate
hearing of your intentions by June 3, 1986.

Sincerely yours,

Richard L. Stephenson

Industrial Hygienist

Industrial Hygiene Section

Hazard Evaluations and Technical
Assistance Branch

Division of Surveillance, Hazard
Evaluations and Field Studies

Ruth Rondinelli, M.D., M.P.H.

Medical Officer

Medical Section

Hazard Evaluations and Technical
Assistance Branch

Division of Surveillance, Hazard
Evaluations, and Field Studfes


adz1

adz1

adz1


